INTRODUCTION
The health status and health-related behaviors of Medicare beneficiaries are of continuing interest to policymakers. Health planners at the Health Care Financing Administration (HCFA) and the 53 peer review organizations (PROs) are faced with the ongoing task of identifying appropriate strategies and implementing new interventions to improve beneficiary health. These efforts are undertaken as part of HCFA's Health Care Quality Improvement Program (Jencks, 1992) , which consists of numerous cooperative projects involving both HCFA and the PROs (Chin, Ellerbeck, and Jencks, 1995) . Currently the Centers for Disease Control and Prevention's (CDC's) BRFSS is the only nationwide source of State-based data on health behaviors and preventive services utilization (Frazier, Franks, and Sanderson, 1992) . It is designed to yield data useful for planning, implementing, and monitoring public health programs and interventions.
The behavioral risk factors chosen for surveillance are selected because of their relationship with many leading causes of disability and premature death, including injuries and chronic diseases. Major causes of morbidity and mortality in the United States include heart diseases, malignant neoplasms, injuries, cerebrovascular diseases, chronic obstructive pulmonary diseases, pneumonia and influenza, and diabetes mellitus (Taylor et al., 1993) . Most of these diseases have significant behavioral contributing factors, such as smoking (Tolsma and Koplan, 1992) . Therefore BRFSS questions are included on safety belt use, smoking status, cholesterol screening and awareness, alcohol use, blood pressure screening and treatment, obesity, sedentary lifestyle, and preventive health practices, among others. Routine demographic information (e.g., age, race, sex, Hispanic ethnicity, educational level) and information on health care coverage are also collected. Many of the questions used have been taken from prior national health surveys, such as the National Health Interview Survey (Remington et al., 1988) .
Preventing and ameliorating the effects of chronic diseases in the elderly is a promising area of intervention. By analyzing existing BRFSS data and developing BRFSStype special surveys to study the health status and risk factors among Medicare beneficiary populations, HCFA and CDC hope to identify opportunities to reduce high-risk health behaviors among the elderly, improve care, and monitor intervention results. To facilitate these efforts, in December 1996, HCFA's Health Standards and Quality Bureau (now the Office of Clinical Standards and Quality) and CDC's National Center for Chronic Disease Prevention and Health Promotion signed an interagency agreement with an overall purpose of improving chronic disease prevention and control in the elderly.
In this article we examine 1995 BRFSS data for several measures of health status and behavioral risk factors of particular concern to the elderly. Data are grouped by the four HCFA PRO regions and stratified by sex and race/ethnicity. The advantages and disadvantages of using the BRFSS as a tool to better understand and prevent risk behaviors that lead to increased morbidity and mortality are discussed.
BRFSS Methodology
The BRFSS is an ongoing telephone survey of adults, concerning their health practices and behaviors, that is conducted at the State 1 level. Since 1984 a steadily increasing number of State health departments have participated in the BRFSS (Frazier, Franks, and Sanderson, 1992) . The BRFSS system gives State health agencies the funding, training, and consultation necessary to permit them to routinely collect behavioral risk-factor information on an annual basis. As of 1995 all 50 States were participating in the BRFSS, as well as the District of Columbia, Guam, Puerto Rico, and the U.S. Virgin Islands, although not all jurisdictions were conducting surveillance on an annual basis. Funding for the BRFSS is provided jointly by the CDC, State health departments, and other sources (1995 BRFSS State Working Group, 1997 .
The BRFSS is complex in both its design and implementation. Detailed methodology for the BRFSS has been previously reported (Remington et al., 1988; Siegel et al., 1991; Frazier, Franks, and Sanderson, 1992 ), but will be summarized here.
States participating in the BRFSS use similar methods to collect data, thereby ensuring comparability from State to State and from year to year (Remington et al., 1988) . The majority of States collect data throughout the year, using a Waksberg multistage cluster-sampling design (Waksberg, 1978) . The remaining States use simple random or stratified sample designs (Siegel et al., 1991) . No matter what sampling method is used, each State's respondents are an independently drawn, weighted probability sample from a non-overlapping, but essentially identically defined, population. Most States use computer-assisted telephone interviewing, which permits electronic entry of data during the interview. Survey respondents must answer for themselves; the BRFSS does not allow proxy responses.
Each month a participating State conducts telephone surveys of its non-institutionalized, adult population, 18 years of age and over, resulting in approximately 1,200-4,800 interviews per year. An estimated 100-400 interviews are conducted monthly throughout the year, both to provide temporal information and to prevent the temporal distortion found in systems employing sporadic interviewing. Upon completing each monthly interviewing cycle, the data are edited and then forwarded to the CDC for further editing, weighting, and analysis. The data are weighted to the age, race, and sex distribution for each State, based on the most recent census data. After prevalence estimates are calculated, reports are provided back to the States (Frazier, Franks, and Sanderson, 1992) . Figure 1 presents a schematic representation of BRFSS operations within a typical State.
The BRFSS survey instrument consists of three parts: a fixed and a rotating core set of questions, standard optional modules of questions, and State-added questions (Frazier, Franks, and Sanderson, 1992) . The fixed core questions are asked every year, and the rotating core questions are asked every other year. The core survey questions focus on demographic information and current behaviors associated with the leading U.S. causes of death (Marks et al., 1985) . Flexibility is provided, in that States may opt to include modules developed by the CDC and modules developed by the States specific to their health interests.
BRFSS Survey
In 1995, 50 States conducted BRFSS interviewing throughout the year. In addition, Guam, Puerto Rico, and the Virgin Islands performed point-in-time surveys that were not included in this analysis. Among the 50 States conducting full-year surveillance, total sample sizes ranged from 1,193 (Montana) to 4,046 (California), with a median sample size of 2,028 (Centers for Disease Control and Prevention, 1996) . Response rates, calculated using the Council of American Survey Research Organization method (White, 1983) , ranged between 48.6 percent and 84.5 percent among the 50 States conducting full-year surveillance, with a median response rate of 68.4 percent.
Each respondent was asked, "Do you have any kind of health care coverage, including health insurance, prepaid plans such as HMOs [health maintenance organizations], or government plans, such as Medicare?" To assess health status, respondents were asked to rate their "general health" as either "excellent, very good, good, fair, or poor" and to report how many days during the past 30 days their "physical health [was] not good," their "mental health [was] not good," and their usual activities were limited as a result of poor physical or mental health.
Some of the risk factors assessed for all respondents included whether or not they had ever been told by a doctor that they had diabetes or hypertension, whether they had ever smoked 100 or more cigarettes in their lifetime, whether they currently smoked cigarettes, if they had had "a flu shot" within the past 12 months, whether they had ever had "a pneumonia vaccination," whether they had had a digital rectal examination in the past year, and how often they used safety belts when driving or riding in a car. Women were asked if they had ever had a mammogram and how long it had been since their last mammogram. Respondents were also asked for their height and weight, as well as sex and race/ethnicity.
ANALYSES
Data from the 50 participating States were grouped into four geographic regions, corresponding to the four HCFA regions with oversight of State PROs ( Figure  2 ). The States within each region were as follows: Northeast Region (Boston Regional Office) included Connecticut, Delaware, Maine, Maryland, Massachusetts, New York, New Hampshire, New Jersey, Pennsylvania, These regions were the smallest geographic levels at which prevalence estimates could reasonably be calculated by race/ethnicity. The median sample size for respondents 65 years of age and over was 423, with a range of 131 (Alaska) to 881 (Maryland). Data were weighted at the State level for population age 65 and over before grouping them into the four regions. Respondents who reported that they had no health insurance coverage were excluded from the prevalence estimates, so that the sample would more closely approximate the Medicare beneficiary population. (Nationally only 1.6 percent of BRFSS respondents 65 years or over did not have health insurance, although this rate was higher for black [5.9 percent] and Hispanic [6.3 percent] BRFSS respondents.)
Analyses were performed using SAS (SAS Institute, 1990) and SUDAAN (Shah, 1993) . SUDAAN was used to calculate the standard errors based on the complex survey sample design. Obesity was assessed by calculating the respondent's body mass index, using the responses to questions on height and weight. Body mass index was calculated as follows: weight (kg)/ height (m) 2 . Respondents were placed into categories of body mass index based on the sexspecific National Health and Nutrition Examination Survey II reference population (Najjar and Rowland, 1987) . A body mass index greater than or equal to 27.8 for males or 27.3 for females was considered obese. All rates were calculated with "don't know," "refused," and missing responses excluded from the denominators. Data from California had to be excluded from the calculation of the mammography prevalence in the West Region and U.S. totals, because the question was worded differently in California than in the other States.
RESULTS
In the 1995 BRFSS, there was a total of 22,849 respondents age 65 years or over, of whom 22,500 reported having some form of health insurance, including Medicare. Figure 2 shows the total number of respondents with health insurance in each region.
Self-reported health status results, by region, are presented in Table 1 . Nationally 29.4 percent of respondents classified their health as only fair or poor. Respondents in the Southeast were more likely to report fair or poor health than those in the other three regions. Compared with white people in each region, black and Hispanic people more often reported fair or poor health, especially those in the Northeast and Southeast. Black persons in the Southeast had the highest prevalence of fair or poor health of all respondents (Table 1) .
Overall women reported a higher mean number of days out of the past 30 when their health was not good than did men, a pattern that was repeated among the regions (Table 1) . Women also reported a greater mean number of days when mental health was not good than did men. Black and Hispanic people reported higher mean numbers of days when their physical health was not good than did white people. This pattern was also consistent across most regions (Table 1) . Compared with white persons, black and Hispanic persons also tended to report a greater mean number of days on which mental health was not good and days on which activities were limited. Among all respondents 40.9 percent reported that they did not receive an influenza immunization in the prior 12 months. The percentage of persons reporting not receiving this immunization was lower in the West and higher in the Northeast and Southeast (Table 2 ). Black and Hispanic people, as well as other minority populations in both the Northeast and Southeast reported higher percentages of not receiving influenza immunizations than did white people. A similar pattern was seen for lack of pneumococcal vaccination, although the reported rates of not receiving a pneumococcal vaccination were uniformly higher than those for influenza (Table 2) .
Among all women respondents 65 years of age and over, 32.1 percent reported not having received a mammogram in the prior 2 years. Respondents in the West Region were somewhat less likely to report that they had not had a mammogram than those in the other regions (Table 2 ). Black women in the Northeast and Southeast appeared less likely to receive a mammogram than black women in the North Central and West Regions.
Overall 49.6 percent of respondents reported that they did not receive a digital rectal examination in the past year. Women failed to receive this examination more often than men. Failure to receive was somewhat higher in the North Central Region, compared with other regions, and among black and Hispanic persons and other minority persons.
There was somewhat less regional variation among the reported prevalences of three chronic disease risk factors (Table  3) . Obesity was slightly more prevalent in the North Central Region than in the Southeast or West. Women were more likely to be obese than men, with prevalence estimates exceeding 30 percent in all regions except the West. However, in all regions black people were more likely than white people or the overall population to report being obese or hypertensive. Black persons were also more likely to report having been told they were diabetic than was the total population overall, though Hispanic people and others in the West Region reported the highest rates of diabetes awareness.
Overall 48.7 percent of respondents reported they were ever smokers and 10.9 percent were currently smoking (Table 4) . Men had a much higher rate of ever smoking than women, but current smoking rates were similar for both sexes. Last, reported lack of safety belt use was lower in the West than all other regions. Nationally and across all regions, elderly men were more likely to report not using safety belts compared with elderly women.
DISCUSSION
Some of the findings of this study include regional and racial/ethnic differences in self-reported health status and risk-factor prevalence among BRFSS respondents 65 years of age and over who had Medicare or other health insurance coverage. For example, our findings indicate that more than one-half of the elderly black populations in the Southeast and Northeast had not been immunized against influenza in the prior year. These findings support the need for the current Horizons pilot project, led by the Dallas Regional Office. This project is directed at increasing the level of influenza immunization among elderly black Medicare beneficiaries in eight Southeastern States. Based on our findings, however, Hispanic persons in the Southeast and both black and Hispanic per- 27.4, 30.6 32.9, 38.7 22.3, 26.3 27.1, 30.7 26.3, 45.1 3.9, 14.9 20.0, 62.8 13.7, 17.3 16.7, 22.9 10.3, 14.3 13.9, 17.5 0.0, 36.0 10.1, 27.3 3.5, 11.3 1 See text for listing of States included in each region.
2 Estimates based on fewer than 100 respondents. For Hispanic persons in the North Central Region, however, only the question on seatbelt use had fewer than 100 respondents.
sons in other regions might benefit from an expansion of the Horizons project to include additional States and Hispanic persons. Black people were also much more likely than white people to report obesity and having been told that they were diabetic. Although our results are consistent with other reports (Tull and Roseman, 1995) , these results also underscore the need for targeting programs to improve diabetes-related medical care and promote weight reduction among elderly black Medicare beneficiaries. Such programs may be especially important given the evidence for higher diabetes-associated morbidity and mortality among black persons (Tull and Roseman, 1995) .
The descriptive study design we used did not assess the influence of socioeconomic status on the distribution of risk factors by race, sex, and region. If we controlled for socioeconomic status, we might find that race and sex were not as influential. Among the elderly, women are more likely than men to be poor, and minority persons are more likely than white persons to be poor (Administration on Aging and the American Association of Retired Persons, 1997). Poverty rates among those 65 years of age and over are highest in the Southeast Region (Barnett, Elmes, and Casper, 1997) . And a prior study, based on 1987 BRFSS data, found lower rates of influenza immunization among elderly persons with incomes less than $10,000 per year (Stehr-Green et al., 1990) . On the other hand, the high rates of reported nonreceipt of pneumococcal vaccine might partly be the result of the failure of respondents to recall having received this once-ina-lifetime vaccine in the remote past.
We found a relatively low prevalence of current smoking among the respondents and little difference between the sexes. This was despite a much higher reported overall prevalence of ever smoking among men compared with women. Individuals in our survey population were all born prior to 1930 and are members of birth cohorts that had peak smoking prevalences of 60-70 percent among men and 20-40 percent among women in earlier years (Giovino et al., 1995) . As of 1987 these cohorts had median smoking rates of approximately 20 percent for men and 15 percent for women (Giovino et al., 1995) . Our 1995 national prevalence of 10.9 percent suggests that a fair number of former smokers in our population quit in recent years, because premature mortality alone would not likely account for the all of the recent decline in smoking prevalence. It remains to be seen, however, whether the smoking prevalence in the population over age 65 will stay the same as successive cohorts age. Encouraging smoking cessation among those Medicare beneficiaries who smoke would still benefit their health (U.S. Department of Health and Human Services, 1990) .
There are several limitations that must be kept in mind when interpreting these results. First, the 1995 BRFSS did not collect specific information on the type of insurance coverage, therefore we were unable to limit the analysis to Medicare beneficiaries alone. Although the vast majority of the U.S. population over age 65 has Medicare coverage, a small percentage, most of whom are retired government employees, have other forms of health insurance. Because their numbers are relatively small, in comparison to the total, it is unlikely that their inclusion changed our results.
Although the four regions were the smallest geographic levels at which prevalence estimates could reasonably be calculated for minority respondents, the regional estimates for certain race/ethnicity categories are still based on a small number of respondents (fewer than 100) and should be interpreted with caution. Specifically estimates for Hispanic persons in the Northeast Region, black persons in the West Region, and other minority persons in the Northeast, Southeast, and North Central Regions were based on fewer than 100 respondents each. And for Hispanics in the North Central and Southeast Regions, there were fewer than 100 respondents to some questions (see footnotes for Tables 2  through 4) .
Another limitation of the BRFSS is the exclusion of households without telephones from the sampling frame. Although nationally 95 percent of households have telephones, telephone coverage is lower in certain geographic areas (Bureau of the Census, 1994). The BRFSS also excludes institutionalized individuals. (According to Bureau of the Census data, about 5 percent of persons 65 years of age and over in the resident U.S. population were institutionalized in 1994) (Bureau of the Census, 1997). The BRFSS is administered in Spanish as well as English in many of the States that have large Hispanic populations; however, people who speak only other languages are excluded. And because the survey does not accept proxy responses, non-institutionalized disabled individuals who are unable to respond to a telephone interviewer are also excluded.
There may also be some limitations on the reliability and validity of self-reported disease risk factors and diagnoses obtained using telephone surveys. At least three studies have specifically looked at this issue in the BRFSS with respect to cardiovascular disease risk factors. In a study of urban white people and people of races other than white, Shea et al. (1991) found significant differences across racial and ethnic groups in the consistency of some responses on repeat telephone interviewing, though self-reported smoking history, height, and weight were found to be consistently reliable (Shea, 1991) . Another study comparing the BRFSS with face-toface interviews found the two methods produced comparable estimates for measures of current smoking, hypertension awareness, and mean total cholesterol, but differed for mean body mass index, rates of obesity, and rates of controlled hypertension (Jackson, Jatulis, and Fortmann, 1992) . In a two-part study of rural white persons, Bowlin reported on both the reliability and validity of certain questions, using repeat interviews in a clinical setting and a physical examination. The reliability of self-reported cardiovascular disease risk factors-including smoking, diabetes awareness, hypertension awareness, high cholesterol awareness, height, and weight-was generally high, except for hypertension-control status among those with hypertension (Bowlin et al., 1996) . Prevalence was underreported for hypertension, hypercholesterolemia, obesity, and smoking (Bowlin et al., 1993) .
The 1996 BRFSS survey collected more detailed information on insurance coverage, and specific questions asked whether or not a respondent is covered by Medicare or Medicaid. This will allow more accurate estimation of risk-factor prevalences among all beneficiaries. Inclusion of questions differentiating type of health insurance will enable reporting of health-risk estimates for the various insurance subgroups, including managed care beneficiaries who are currently not a part of Medicare claims data. In December 1996 overall enrollment in managed care organizations among all Medicare beneficiaries, regardless of age, was 12.6 percent and rising, but there were significant geographic variations. In California for example, 37.2 percent of eligible Medicare beneficiaries were enrolled in managed care, but in Alaska, only 0.5 percent were (Health Care Financing Administration, 1997) . In areas where managed care penetration is high, BRFSS-type surveys may be a method of monitoring the prevalence of risk behaviors among Medicare or Medicaid beneficiaries, as well as the quality of care they receive. A recent study in Colorado found that the BRFSS was as reliable as the Health Plan Employer Data and Information Set (HEDIS) for the assessment of the health status of managed care plan members (Garrett et al., 1995) .
Pooling and combining data from separate State surveys has some potential limitations. Combining the differently sampled State-level data into regional and national estimates using appropriate weighting factors does not affect the expected values of the estimates; however, it often increases the standard error of those estimates making actual differences harder to detect. And in 1995 the State of California altered several questions in the standard BRFSS questionnaire to serve local purposes. Such data are therefore non-comparable and must be excluded from any regional or national estimates. In our case the only variable we examined for which California's data were different (and therefore had to be excluded) was the prevalence of receiving a mammogram in the past 2 years. It is recognized, however, that if one or more States continue to deviate from the standard BRFSS survey instrument, the BRFSS will be proportionately less useful for HCFA's purposes.
In summary the BRFSS is an instrument that can be used to identify self-reported health status and behaviors of individuals 65 years of age and over, at the State and regional level. It offers HCFA several means for furthering its health care quality improvement initiatives. It can assess the beneficiary population's risk for chronic diseases and receipt of clinical preventive services. It can measure progress toward achieving State and national health objectives, such as the Healthy People 2000 objectives, among beneficiaries. It has the capacity and flexibility to serve emerging public health needs and new systems of health care delivery. And BRFSS-type surveys may be of assistance in measuring the effectiveness of PRO interventions at the State level. Once risk factors are identified, further initiatives can be recommended, developed, and implemented to improve the quality of life among Medicare beneficiaries.
